INTRODUCTION
Dendritic cells (DC) are professional antigen presenting cells (APC) which play a key role in the initiation of an immune response. DC precursors migrate from the bone marrow via the blood stream to non lymphoid tissues to become resident immature DC (Steinman, 1991;  Hart, 1997; Banchereau et al. 1998; Sallusto et al. 1999 ). DC at the immature stage of differentiation efficiently take up and process incoming antigens (Ag). Upon exposure to immune or inflammatory signals peripheral DC undergo maturation and migrate as veiled cells to the T cell areas of lymph nodes (Steinman, 1991;  Austyn, 1996;  Hart, 1997; Banchereau et al. 1998; Sallusto et al. 1999 ).
This trafficking of DC to lymph nodes is critical to their overall function as APC, in fact it is established that surgical removal of afferent lymphatic vessels prevents sensitization to skin transplants or to contact allergens (Frey et al. 1957; Barker et al. 1968) . During their migration DC undergo phenotypical and functional maturation. They stop capturing antigens and upregulate the expression of co-stimulatory molecules (CD54, CD58, CD80, and CD86). After reaching the lymph node stabcapsular sinus, DC migrate to the T cell areas. These DC, identified as interdigitating DC, have a strong ability to present the antigen to naive T lymphocytes. The homing to lymphoid organs and the activation of T cells is apparently the final goal of DC biological program since, very likely, they undergo apoptosis within the T cell areas.
DC have long been recognized as highly motile cells. In vivo studies have demonstrated that DC use specific pathways of tissue trafficking. Application of a fluorescent marker to skin induce migration of Langerhans cells (LC) and a day later fluorescent LC are found in the draining lymph nodes (Macatonia et al. 1987) . It has also been described that inhaled pathogens induce a very rapid mobilization of DC in the airway epithelium (McWilliam et al. 1994; McWilliam et al. 1996) . After i.v. injection of inert particles, cells with DC characteristic are recruited to the hepatic sinusoid and then translocate to the hepatic lymph (Matsuno et al. 1996) . Inflammatory signals exert a dual influence on the migration of DC. On the one hand increased recruitment of blood precursors is observed at sites of infection or inflammation. On the other, systemic treatment with LPS provokes a massive egress of DC from several organs, such as skin, heart, kidney, intestine and cause DC migration from marginal zone of the spleen to T cell areas (Macpherson et al. 1995; Roake et al. 1995; De Smedt et al. 1996) . The Sozzani et al. 1997) . In previous experiments we showed that DC expressed high levels of 2 integrins and, among 1 integrins, CD49d and CD49e (VLA-4 and VLA-5).
All the cells stained positive for CD61 ([3) , for CD31
(PECAM-1) and were negative for CD62L (L-selectin, data not shown) ). (Brand et al. 1998 ). In contrast, we did not find any significant positive or negative effect of ECM on the differentiatation of monocytes into DC.
Chemokines have emerged as major regulators of DC migration in vitro and in vivo (Baggiolini et al. 1997; Rollins, 1997; Mantovani et al. 1998 ). We and others have previously reported that DC respond to a defined set of inflammatory chemokines, including MIPlo and MIPI, MCP3, RANTES, MDC and MIP3 (Sozzani et al. 1995; Sozzani et al. 1997; Godiska et al. 1997; Power et al. 1997; Greaves et al. 1997 (Dieu et al. 1998; Sozzani et al. 1998; Sallusto et al. 1998; Yoshida et al. 1997; Lin et al. 1998 ). These results have been obtained both in classical chemotaxis assays as well as in transendothelial migration assays Lin et al. 1998 (Ngo et al. 1999) , and TNF receptor 1-deficient mice have depressed migration of LC to lymph nodes . A role for CCR7 and its ligands in DC migration from TNF-treated skin explants was also recently indicated by the use of blocking antibodies (Saeki et al. 1999 2'-, = , , 1 1 0
Flow cytometric analysis of membrane molecules expressed by DC differentiated on ECM-coated tissue culture plates. Monocytes were cultured with 50 ng/ml GM-CSF and 20 ng/ml IL-13 for 7 days on standard tissue culture plates or on ECM-coated plates prepared by stripping a monolayer of EC (see M&M). Cells were labeled with the designed mAb and then with FITC-labelled goat anti mouse-lg chemokines, only apparently produced in a constitutive way, are crucial for the recruitment of lymphoid cells and APC from the periphery to the lymph node. DC are considered promising tools and targets of immunotherapeutic strategies; a better understanding of the molecular basis of DC trafficking may provide molecular and conceptual tools to direct and modulate DC traffic as a strategy to upregulate and orient specific immunity.
MATERIALS AND METHODS

Culture media and reagents
The following reagents were used for separation of effector cells, cell culture and experimental assays: pyrogen-free saline for clinical use and distilled water (Bieffe, Sondrio, Italy) (Sozzani et al. 1995; Piemonti et al. 1995 ng/ml IL-13. We previously described that monocyte-derived DC generated in the presence of GM-CSF+IL-13 are morphologically and functionally identical to DC cultured with GM-CSF+IL-4 (Sozzani et al. 1995; Piemonti et al. 1995) . Where specified, DC were further cultured in the presence of 10 ng/ml LPS for 48 hours or co-cultured with J558L cells transfected with the gene encoding CD40L (Cella et al. 1996) In adhesion or transmigration assays, optimally diluted mAb were preincubated with the cells for 20 min before plating; medium control contained an isotype-matched irrelevant mAb.
Preparation of endothelial cells (EC)
Human EC were obtained from umbilical vein and cultured as previously described (Sironi et al. 1989 ).
Routinely, we used confluent cells (105/cm 2 culture well) between the first and fourth passage maintained in 199 medium with 20% bovine serum (Hyclone Lab.) supplemented with endothelial cell growth supplement (50 tg/ml, Collaborative Research Inc., Lexington, MA, USA) and heparin (100 tg/ml, Sigma Chemical Co., St. Louis, MO, USA). The purity of EC cultures was checked by expression of von Willebrand factor and found to be >99% positive.
Preparation of extra-cellular matrix (ECM)
The ECM was prepared by growing a monolayer of EC on filters for at least 5 days; EC were then stripped away by a short treatment with a 20 mM NH4OH solution + 0.5% Triton X-100 for 30 sec.
Adhesion assay
Adhesion of DC to endothelial cells (EC) was studied as described previously (Allavena et al. 1991) . EC were grown to confluence in flat-bottomed 48-well trays. 51Cr-labeled DC (Amersham, UK) were co-incubated with EC monolayers at 37C for lh. At the end non-adherent cells were washed away and adherent cells were solubilized with 0.1 ml of 0.1% SDS and radioactivity was counted in a gamma counter. Results represent % of adherent cells + SD of three replicates/group.
Transmigration and reverse transmigration assay
This assay was performed as previously described (Bianchi et al. 1993 ). In brief, EC were grown to confluence on PVP-free polycarbonate filters (5 mm pore) and mounted on modified Boyden chambers over a nitrocellulose filter. 51Cr-labeled DC were seeded in the upper compartment and co-incubated with EC monolayers for lh at 37C. Non adherent cells were gently washed away, the radioactivity present in the double filter and in the lower compartment were the transmigrated cells; the adherent cells were considered to comprise both cells bound to EC as well as those that had transmigrated.
In the reverse transmigration assay an upper policarbonate filter was coated with ECM, and the lower policarbonate filter was coated by a monolayer of EC, placed upside down, and mounted in the Boyden chamber. In this assay, the radioactivity present in the lower compartment only accounted for the transmigrated cells. In some experiments policarbonate transwell inserts (5mm pore, Corning, Costar, Cambridge, MA,USA) were used. Inserts were coated with EC monolayers; chemoattractants, usually 100ng/ml, were seeded in the lower compartmert.
